A 59-year-old man visited Kyoto University Hospital because of general malaise, polyuria, and polydipsia. The diagnosis of primary hyperparathyroidism was made based on hypercalcemia and an elevated circulating PTHlevel. A nodule was palpable in the left anterior neck. Twoweeks later, the serum calcium level was normalized and his symptomssubsided. A temporary expansion, followed by reduction of the tumor size was observed by serial ultrasonography. Histology of the resected tumor showed central necrotic tissue, with some peripherally remaining glandular tissue. Wereport here a rare case of primary hyperparathyroidism with spontaneous remission due to hemorrhagic infarction in the adenoma. (Internal Medicine 35: 646-649, 1996) 
Introduction
Primary hyperparathyroidism is characterized by sustained hypercalcemia and is most often caused by a parathyroid adenoma. In most cases, the surgical removal of the adenoma is the therapy of choice. However, there have been rare case reports that the hemorrhageor infarction in the nodule led to the spontaneous remission of hyperparathyroidism. Only 26 such cases have been reported (1, 2) . However only a few of these cases were intensively followed with regard to their clinical course. Thus the pathophysiology of this condition is largely unknown.Wereport here a case of primary hyperparathyroidism with spontaneous biochemical remission due to the hemorrhagic infarction, which was serially followed by measurement of biochemical parameters and ultrasonographic evaluations.
Case Report
A 59-year-old man was referred to Kyoto University Hospital for the evaluation of hypercalcemia. He had experienced chronic otitis media at the age of 30, and had a traffic accident at the age of 52, when he was pointed out to have hypertension and has been under medical therapy. He had no history ofpeptic ulcer or urolithiasis. In April 1994, he experienced general malaise and anorexia and visited a doctor, where hypercalcemia (1 1.7 mg/dl) and hyperuricemia (9.2 mg/dl) were pointed out. Allopurinol was prescribed. Records from the former doctor revealed that he remained hypercalcemic at least for several months. His serum calcium levels were 15.2 mg/dl on June 14, 1 1.2 mg/dl in September and 14.0 mg/dl on October 15, 1994. His general malaise and anorexia worsened at the beginning of October and he additionally began to suffer from polyuria and polydipsia. No therapeutic drugs affecting the calcium metabolism were given during this course. On his initial visit to our outpatient clinic on October 25, 1994, a nodule was palpable in his left anterior neck. The extreme hypercalcemia was confirmed (14.9 mg/dl) and admission was scheduled for further ev aluation. He was admitted to our hospital on November 9, 1994. On admission, unexpectedly his serum calcium level was normalized (8.6 mg/dl). His symptoms had subsided approximately one week before the admission. Physical examination revealed a palpable nodule in his left anterior neck, which was markedly increased in size compared to that examined on October 25, His laboratory data are summarized in "Before" and "after" show the data from before (October 25, 1994) and after (November 9, 1994, except for intact PTH, which was measured on November20, 1994) the spontaneous remission, respectively. serum intact PTH. However, these abnormalities were diminished on November 9, 1994. Ultrasonographic evaluations were serially performed (Fig.  1) . The first one on October 28, 1994, revealed a mass with a transverse section size of 13 x 15 mm.In the second examination on November ll, 1994, the nodule was found to be increased to 34 x 21 mm. The third examination on November 25, 1994, revealed areduction in the nodule size to 19 x 10 mm. Magnetic resonance imaging (MRI) on November 18, 1994, revealed a mass, 10 mmin diameter dorsal to the left lobe of the thyroid gland (Fig. 2) . The central portion of the mass had ahigh intensity on T2-weighted as well as Trweighted imaging, compatible with the hemorrhagic changes. Computedtomography (CT) of the neck also revealed a mass with no contrast enhancement in the central portion of the nodule. No evidence of lymph node swelling or tumor invasion was observed both by MRI and CT. Scintigraphy with 201Tl/"mTcO4" subtraction or 99mTc-methoxy isobutyl isonitrile (MIBI) did not show any hot spot. Head and abdominal CTwere performed and no abnormalities were found. An operation was performed on December 19, 1994. Swelling in the left upper parathyroid gland was observed. The capsule was partially adhered to the surrounding tissue, which was compatible with the history of hemorrhage and inflammation. Since there was no lymph node swelling and the histological diagnosis of the frozen section revealed no evidence of malignancy, only the nodule was resected. Histological examination showed that most of the tumor was composed of degenerative or necrotic tissues with the hemosiderin deposition, suggesting past hemorrhage. In the peripheral portion, a growth of glandular tissue was observed (Fig. 3) . The diagnosis was parathyroid adenoma. No swelling was seen in the remaining three glands. He remains well with no evidence of recurring hypercalcemia for 6 months after the operation. The clinical course is illustrated in Fig. 4 .
Discussion
Spontaneous remission of primary hyperparathyroidism has only rarely been reported (1-7). In his recent review of the literature, Onoda et al found only 25 such cases, since the first report in 1934 (1). Thereafter Mir et al reported an additional case (2). In the present case, the serum calcium level decreased from 14.9 mg/dl to 8.6 mg/dl within two weeks. In parallel with this change, his symptoms, i.e. general malaise, anorexia, thirst and polyuria subsided. In most cases in the literature, spontaneous biochemical remission of hyperparathyroidism was ascribed to hemorrhage or infarction in the adenoma (1-6) or rarely carcinoma (7). In the present case also, the spontaneous remission was likely due to the hemorrhage in the parathyroid adenomaas evidenced by ultrasonography and MRI. In the present case, three serial ultrasonographic examinations were done, each at 2 week intervals. The first one taken at the outpatient clinic, shows that the tumor is already partially cystic. Thesecondone, taken on admission, showsa marked increase in tumorsize, while the tumorwasreduced in size in the third ultrasonography. Thus the progression of hemorrhagic infarction was successfully followed ultrasonographically. As far as weknowthere has been only one report to follow the clinical course by serial ultrasonography (6).
In the literature, some cases with spontaneous remission were followed without operation (5, 6). In the present case the operation was preferred based on the following reason. As shown in Fig. 4 , the serum calcium level as well as the intact PTHlevel gradually increased after the initial abrupt fall, which suggests that the hemorrhage-induced remission is not a com- plete one and the remaining adenomais capable of producing excessive amount of PTH. There have been some case reports that cystic degeneration of the adenomacauses a parathyroid crisis, which is considered to be due to the massive release of PTHfrom the degenerated nodule (8, 9) . Although in the present case, the patient was not critically ill and was not likely to be in a "crisis", it is likely that similar destructive changes occurred. As summarized in Fig. 4 , the patient's serum calcium level was higher in October than that in September in 1994. Therefore, the patient was likely in a more severely hyperparathyroid state in October. Indeed, the patient's symptoms worsened from the beginning of October. Theobservation that there is already a cystic change in the first echogram also support the hypothesis. Probably the rise in ALP shortly after the elevation of serumcalcium reflects an increased bone turnover. The development of tetany and hypocalcemiaafter spontaneous remission have been reported in the literature (2), although it was not observed in the present case.
The previous reports (2, 8, 9) , as well as the present observation, suggest that the clinical course of the spontaneous remission of hyperparathyroidism is similar to that of hemorrhagic infarction in the functioning pituitary adenoma ( 10). Thus, the natural history of the spontaneous remission of parathyroid adenoma is likely to consist of three phases. First, the massive release of PTHexacerbates the hypercalcemia, which is reflected by the worsening period of 1-2 weeks duration (2), and leads to parathyroid crisis in severe cases (8, 9) . The second phase ofhypocalcemia is occasionally observed as discussed above, because the remaining glands are severely suppressed and the recovery of these glands takes several days.
In the third stage, the remission is achieved, although it is sometimes a partial one, as in the present case.
In summary, we have described a rare case of primary hyperparathyroidism with spontaneous hemorrhage into the adenomaand normalization of hypercalcemia. Based on serial biochemical and ultrasonographical evaluations, we have also presented our hypothesis on the similarity of the natural history of pituitary apoplexy and the spontaneous remission of primary hyperparathyroidism.
